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SPECIFICATION 



TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN THAT WE, YASUHIKO SHIN JO , a 
citizen of Japan residing at Atsugi-Shi, Kanagawa, 
Japan, MORIO KONDO, a citizen of Japan residing at 
Atsugi-Shi, Kanagawa, Japan, AKIRA NAKAMURA, a citizen 
of Japan residing at Atsugi-Shi, Kanagawa, Japan, 
TOSHIHIRO UEHARA, a citizen of Japan residing at 
Setagaya-ku, Tokyo, Japan, NAOTO HAYASHI, a citizen of 
Japan residing at Setagaya-ku, Tokyo, Japan, KAZUTOSHI 
MUTOU, a citizen of Japan residing at Setagaya-ku, 
Tokyo, Japan, KENJI MACHIDA, a citizen of Japan 
residing at Setagaya-ku, Tokyo, Japan and JUNJI 
NUMAZAWA, a citizen of Japan residing at Shibuya-ku, 
Tokyo, Japan have invented certain new and useful 
improvements in 

MAGNETIC HEAD DEVICE 
of which the following is a specification:- 
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TITLE OF THE INVENTION 

MAGNETIC HEAD DEVICE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates generally to 
magnetic head devices, and more particularly, to a 
magnetic head device that is attached to a rotary cylinder 
and helically scans magnetic tape in electronic equipment 
such as a video tape recorder. 

In recent years, there has been an increasing 
demand for high-performance helical scan magnetic head 
devices, as a larger amount of digital image and audio 
data are expected to be recorded on magnetic tape at high 
density for high-quality reproduction. 

2. Description of the Related Art 

FIG. 1 is a perspective view of a conventional 
helical scan magnetic head device. In this figure, a 
magnetic head 10 has two magnetic head core parts (made of 
a magnetic material such as ferrite) 11 and 12 facing each 
other, and a gap 14 formed in the upper portion between 
the magnetic head core parts 11 and 12. Coils 18 are 
wound around coil guide grooves 15 and 16 and a coil 
opening 17 formed on the outer sides and at the center of 
the magnetic head core parts 11 and 12. Also, a slider 
surface 25 is formed on the top of the magnetic head core 
parts 11 and 12 by slide width restricting grooves 20 and 
21. Non-magnetic mold glasses 22 and 23 are filled in the 
slider surface 25. The mold glasses 22 and 23 reinforce 
the exterior of the magnetic head 10 and forms the slider 
surface 25 on which magnetic tape slides. The mold 
glasses 22 and 23 also bond the two magnetic head core 
parts 11 and 12. 
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FIG. 2A is a plan view of the slider surface 25 
of the conventional helical scan magnetic head device, and 
FIG. 2B is an enlarged view of the same slider surface 25. 
In the conventional helical scan magnetic head device, the 
slider surface 25 is defined by the slide width 
restricting grooves 20 and 21. However, the mold glasses 
22 and 23 occupy a large area on the slider surface 25. 
Also, the abrasion resistance of the magnetic head core 
parts 11 and 12 is different from the abrasion resistance 
of the mold glasses 22 and 23. Since the mold glasses 22 
and 23 have a large area on the slider surface 25, partial 
abrasion occurs between the magnetic head core parts 11 
and 12 and the mold glasses 22 and 23 as the magnetic tape 
scanning time accumulates. This partial abrasion results 
in recession, which in turn leads to a wide space between 
the magnetic head and the magnetic tape at the time of 
scanning. Such a wide space results in poor sliding 
contact between the magnetic head and the magnetic tape. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present 
invention to provide a magnetic head device which has a 
smaller space between a magnetic head and magnetic tape so 
as to improve the sliding contact therebetween. 

The above -described object of the present 
invention is achieved by a magnetic head device 
comprising: 

a base member; 

a thin-film magnetic head which is in contact 
with the base member and is accommodated in a non -magnetic 
layer, with a magnetic gap being exposed; 

an auxiliary member which sandwiches the non- 
magnetic layer with the base member; and 
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a slider surface on which magnetic tape slides 
in a first direction along which the base member, the non- 
magnetic layer, and the auxiliary member are arranged, or 
in a second direction which is inclined at a predetermined 
angle to the first direction. 

According to the invention described above, the 
non -magnetic layer can be made thin, and the area of the 
non-magnetic layer on the slider surface can be small. 
With this structure, no recession is caused by tape 
sliding, and head- to -tape spacing can be small enough to 
obtain excellent sliding contact. 

The above object of the present invention is 
also achieved by the magnetic head device described above, 
wherein the thin-film magnetic head is a magnetoresistive 
head. With the magnetoresistive head having a high 
sensitivity, enough output can be obtained by a small 
track width. Accordingly, the magnetic head device is 
compatible with high-density magnetic recording. 

Additionally, the above object of the present 
invention is also achieved by the magnetic head device 
described above, wherein the non-magnetic layer on the 
slider surface has an area of 0.02 mm * 0.08 mm or less. 
By making the area of the non-magnetic layer on the slider 
surface so small, the head-to- tape spacing becomes small 
enough to obtain improved sliding contact. 

Other objects, features and advantages of the 
present invention will become more apparent from the 
following detailed description when read in conjunction 
with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of an embodiment of 
a helical scan magnetic head device of the prior art; 
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FIG. 2A is a plan view of a slider surface of 
the helical scan magnetic head device of the prior art; 

FIG. 2B is an enlarged view of the slider 
surface of the helical scan magnetic head device of the 
prior art; 

FIG. 3 is a perspective view of an embodiment of 
a magnetic head device of the present invention; 

FIG. 4A is a plan view of a slider surface of 
the magnetic head device of the present invention; 

FIG. 4B is an enlarged view of the slider 
surface of the magnetic head device of the present 
invention ; 

FIG. 5 is a perspective view showing a 
production procedure of one embodiment of the magnetic 
head device of the present invention; 

FIG. 6 is a perspective view showing production 
procedures of one embodiment of the magnetic head device 
of the present invention; 

FIG. 7 is a perspective view showing production 
procedures of one embodiment of the magnetic head device 
of the present invention; 

FIG. 8 is a perspective view showing production 
procedures of one embodiment of the magnetic head device 
of the present invention; 

FIG. 9 is a perspective view showing production 
procedures of one embodiment of the magnetic head device 
of the present invention; 

FIG. 10 is a perspective view showing production 
procedures of one embodiment of the magnetic head device 
of the present invention; 

FIG. 11 is a perspective view showing production 
procedures of one embodiment of the magnetic head device 
of the present invention; 
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FIG. 12 is a perspective view showing production 
procedures of one embodiment of the magnetic head device 
of the present invention; 

FIG. 13A is a plan view of the slider surface of 
the conventional magnetic head device; and 

FIG. 13B is a plan view of the slider surface of 
the magnetic head device of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The following is a description of embodiments of 
the present invention, with reference to the accompanying 
drawings . 

FIG. 3 is a perspective view of an embodiment of 
a magnetic head device according to the present invention. 
FIGS. 4A and 4B are a plan view and an enlarged view, 
respectively, of the slider surface of the magnetic head 
device . 

In FIG. 3, a magnetic head 30 comprises a base 
member 32 made of a non-magnetic material such as alumina- 
titanium carbide or a magnetic material, a non-magnetic 
insulating layer 36 formed on a surface 32a of the base 
member 32 and made of A1 2 0 3 accommodating an MR 
(magnetoresistive) head, and an auxiliary member 38 bonded 
to the non-magnetic insulating layer 36 adjacent to the 
upper position of the base member 32 and made of the same 
non -magnetic material or magnetic material as the base 
member 32. 

The MR head accommodated in the non -magnetic 
insulating layer 36 is a thin-layer magnetic head, and has 
a magnetic gap 42 between a lower yoke 40 and an upper 
yoke 41. As shown in FIGS. 4 A and 4B, the lower yoke 40 
and the upper yoke 41 are exposed through the non-magnetic 
insulating layer 36 at the top end of the magnetic head 30. 
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Slider width restricting grooves 50 and 51 extend across 
the base member 32, the non-magnetic insulating layer 36, 
and the auxiliary member 38. The slide width W 
perpendicular to the tape running direction X is 
restricted to a predetermined width, for instance, 0.08 mm. 

The top end surfaces of the base member 32, the 
non-magnetic insulating layer 36, and the auxiliary member 
38 constitute a slider surface 55. Both front and rear 
portions along the tape running direction X of the slider 
surface 55 are curved so that the magnetic tape does not 
touch the front and rear portions of the slider surface 55 
when the magnetic head 30 is helically scanning magnetic 
tape. The non -magnetic insulating layer 36 on the slider 
surface 55 is given an azimuth angle with respect to the 
tape running direction X. The magnetic gap 42 defined by 
the lower yoke 40 and the upper yoke 41 is situated in 
parallel with, that is given the same azimuth angle as, 
the non -magnetic insulating layer 36. It should be noted 
that giving the azimuth angle is not always necessary. 

The non-magnetic insulating layer 36 has a 
thickness D, as shown in FIG. 6, of 0.02 mm in the tape 
running direction X. As shown in FIG. 5, electrode 
terminals 52 and 53 connected to both ends of MR element 
43 of the MR head by metal wires are formed substantially 
in the center portion of the surface 32a of the base 
member 32. The electrode terminals 52 and 53 are exposed 
through the non -magnetic insulating layer 36. A lower 
portion 33 of the base member 32 is fixed to a rotary 
cylinder (not shown). Rotated by the rotary cylinder, the 
magnetic head 30 helically scans the magnetic tape. 

FIGS. 5 to 12 illustrate production procedures 
of one embodiment of a magnetic head device of the present 
invention. In FIG. 5, the lower yoke 40, the MR element 
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43 , and the upper yoke 41 are formed on a substrate 60 
made of a non-magnetic material such as alumina-titanium 
carbide or a magnetic material. Both ends of the MR 
element 43 are connected to the electrode terminals 52 and 
53 by metal wires 54a and 54b. The MR head is arrayed on 
the substrate 60. 

As shown in FIG. 6, an A1 2 0 3 layer having a 
thickness D is formed on the substrate 60 by sputtering to 
form the non-magnetic insulating layer 36. The entire 
surface of the MR head is covered with and protected by 
the non-magnetic insulating layer 36. Bumps are then 
formed on the electrode terminals 52 and 53 by 
electrolytic plating, and the electrode terminals 52 and 
53 are exposed by substrate grinding. 

The substrate 60 is then sliced into rows, as 
shown by solid lines in FIG. 7, to obtain head forming 
blocks 62 shown in FIG. 8. 

In each head forming block 62, the top of the 
magnetic gap 42 defined by the lower yoke 40 and the upper 
yoke 41 of each MR head are exposed on the sliced surface. 
An auxiliary block 64 made of the same non-magnetic 
material or magnetic material as the base member 32 is 
bonded to the non-magnetic insulating layer 36 on the head 
forming block 62. The auxiliary block 64 is produced 
independently of the substrate 60. At the time of bonding, 
the auxiliary block 64 is placed on the magnetic gap 
exposed surface of the head forming block 62 to obtain a 
joint block 66 shown in FIG. 9. 

The upper surface of the joint block 66 is 
curved, as shown in FIG. 10, to form a curved surface that 
is the slider surface 55. Grooves 70 are then formed as 
shown in FIG. 11, leaving the width W between each two MR 
heads of the Joint block 66. The joint block 66 is then 
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sliced at the center of each of the grooves 70 to obtain a 
plurality of magnetic heads 30. The divided grooves 70 
form the slide width restricting grooves 50 and 51 of the 
magnetic heads 30. 
5 In the magnetic head 10 of the prior art, the 

mold glasses 22 and 23 made of a different material from 
the magnetic head core parts 11 and 12 occupy a large area 
on the slider surface 25, as shown in FIG. 13A. In the 
magnetic head 30 of the present invention, on the other 
10 hand, the non-magnetic insulating layer 36 has a small 
thickness D of 0.02 mm. Accordingly, the non-magnetic 
insulating layer 36 made of a different material from the 
base member 32 and the auxiliary member 38 has a 
considerably smaller area of 0.02 mm * 0.08 mm or less. 
15 As a result, recession caused by partial abrasion between 
the base member 32, the auxiliary member 38, and the non- 
magnetic insulating layer 36 is small, and so is the head- 
to- tape spacing at the time of scanning. Thus, improved 
sliding contact can be obtained between the magnetic head 
20 and the magnetic tape. 

The above description is provided in order to 
enable any person skilled in the art to make and use the 
invention and sets forth the best mode contemplated by the 
inventors for carrying out the invention. 
25 The present invention is not limited to the 

specifically disclosed embodiments and variations, and 
modifications may be made without departing from the scope 
of the present invention. 
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WHAT IS CLAIMED IS: 



1. A magnetic head device comprising: 
a base member; 

a thin-film magnetic head which is in contact 
with the base member and is accommodated in a non-magnetic 
layer, with a magnetic gap being exposed; 

an auxiliary member which sandwiches the non- 
magnetic layer between the auxiliary member and the base 
member; and 

a slider surface on which magnetic tape slides 
in one of a first direction along which the base member, 
the non -magnetic layer, and the auxiliary member are 
arranged, and a second direction which is inclined at a 
predetermined angle to the first direction. 



2. The magnetic head device as claimed in claim 
1, wherein the thin-film magnetic head is a 
magnetoresistive head. 



3. The magnetic head device as claimed in claim 
1, wherein the non -magnetic layer on the slider surface 
has an area of 0.02 mm x 0.08 mm or less. 
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ABSTRACT OF THE DISCLOSURE 

A magnetic head device having excellent sliding 
contact between its slider surface and magnetic tape at 
the time of scanning is provided. This magnetic head 
5 device has a base member, a thin-film magnetic head formed 
in contact with the base member and accommodated in a non- 
magnetic layer with the top end of a magnetic gap being 
exposed, and an auxiliary member which sandwiches the non- 
magnetic layer between the auxiliary member and the base 

10 member. On the top ends of the base member, the non- 
magnetic layer, and the auxiliary member, a slider surface 
on which magnetic tape slides is formed in the aligning 
direction of the base member, the non-magnetic layer, and 
the auxiliary member, or in a direction inclined at a 

15 predetermined angle to the aligning direction. 

Accordingly, the non-magnetic layer can be made thin, and 
the area of the non-magnetic layer on the slider surface 
is small. Thus, the space between the magnetic head 
device and the magnetic tape can be made small, and the 

20 sliding contact of the magnetic head device can be 
improved . 
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